Enzymatic generation of triplet acetone by deglycosylated horseradish peroxidase.
A study of the effects of deglycosylation of horseradish peroxidase on protein conformation, as well as on its catalytic activity of oxidation of isobutyraldehyde or its enol form to triplet acetone and formic acid, was performed. The loss of carbohydrates leads to structural modifications of this enzyme. This is confirmed by a change in the circular dichroism spectrum, an increase in tryptophan's environment polarity, and a loss of the chiral specificity toward D- and L-tryptophan. Deglycosylation does not destroy either the peptide backbone or the amino acid residues and does not affect the heme group content of the protein. The rates of oxygen uptake and light emission observed when horseradish peroxidase oxidizes isobutyraldehyde or the trimethylsilyl enol ether form of the latter are reduced when the enzyme is 70% deglycosylated. Concomitantly, the acting deglycosylated enzyme becomes inactivated during the course of the reaction. It appears that the carbohydrate moiety plays an important role in the protection of the peroxidase from damaging effects induced by triplet acetone and in the stabilization of the three-dimensional structure of this enzyme.